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WU AND LAU: Atypical Chest Pain: The Modern Dilemma of Chest Pain Despite Normal Coronary Anatomy.
Atypical chest pain is a common problem with substantial morbidity and an increasing prevalence, partially driven
by our anxiety over legal peril. A normal coronary angiogram is a suboptimal outcome for the patient as it entrenches
the idea of disease and often fails to reassure the patient. There is an urgent need to readjust our clinical practice to
prevent normal coronary angiography by careful clinical history taking and selective non-invasive investigations of
patients with chest pain. The chest pain score provides an excellent way to achieve the above aims. Once we have
documented normal coronary angiography, we must strongly reassure the patient as well as offer an alternative
diagnosis and treatment as appropriate and not leave these patients to fend for themselves, as many of them face
unemployment and continuing pain if left untreated. Hypertension, postmenopausal pain, panic attacks, oesophageal
reflux, and anxiety neurosis should be identified and dealt with to minimize the morbidity of these patients. (J HK
Coll Cardiol 2002;10:88-93)
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Background
Almost everyone experiences chest pain once in
a while. Self reported chest pain is extremely common
in the community, but has a benign aetiology in the
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majority of patients.1 With the increasing availability
of coronary angiography and a shift towards a legally
defensive ethos in medical practice, physicians
increasingly refer patients for coronary angiography
"just in case" of coronary artery disease. The
overestimation of both the risk of coronary artery disease
and the risk of legal peril exposes patients to costly and
ethically suspect investigation.2 Not only does a normal
coronary angiogram expose the patient to a small but
inherently real morbidity and mortality, it often fails to
reassure the patient3 and may even entrench the idea of
disease. 4 Besides the obvious economic cost of the
normal coronary angiogram, the patient also endures
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the physical and emotional costs of the procedure too.
Although the prognosis in terms of mortality after the
demonstration of normal coronary anatomy is good, the
morbidity is substantial. 50% of patients continue to have
worsening chest pain and results in job loss or job change
in 50% of patients.5-9 Therefore, the finding of a normal
coronary angiogram is not a reason to celebrate but rather
a motive to review our diagnostic paradigm. How then
can we better select patients for further investigation?

The History
Traditionally, chest pain has been subjectively
divided into "typical" and "atypical" pain. However,
different people mean different things by "typical" pain.
For example, Detry et al10 considered pain "atypical" if
there were no features of angina or some features
suggesting angina but not definitely so or if it was
unclassifiable. On the other hand, Proudfit11 classified
pain as normal, probably normal, atypical (pain thought
to be angina but with unusual or inconsistent
precipitating factors) and definite angina. Even if we
defined "typical" chest pain as exertional, the degree of
reproducibility varies considerably within patients with
exertional chest pain. Day and Sowton12 showed that
60% of patients with normal coronary anatomy had pain
that was sometimes related to exercise while in only
16% was it consistently and reproducibly related.
Despite this variation and unsatisfactory definition of
"typical" chest pain, there are very few studies that look
at whether chest pain characteristics correlate with the
findings on coronary angiography.
C o o k e e t a l 13 e x a m i n e d 5 0 c h e s t p a i n
characteristic variables and demonstrated that only three
chest pain characteristics differentiated between 65
patients with normal coronary anatomy and 65 controls
with coronary artery disease. These were reproducibility,
duration and presence of rest pain. For reproducibility,
typical is defined as chest pain being reproducible in 10
out of 10 episodes of strenuous exertion. For rest pain,
typical is defined as pain occurring at rest once or fewer
of 10 episodes. For duration, typical is defined as less
than or equal to 5 minutes. The reproducibility score,
the rest pain score and the duration score can be added
together to give a score between 0-3, where 0 is very
atypical chest pain, and three typical angina pain. We
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took Cooke's work further and prospectively
demonstrated the validity of this chest pain score in 250
patients attending day case coronary angiography.14
Applying the chest pain score, in conjuncture with
Duke's15 and Framingham score,16 to 363 consecutive
patients presenting to a tertiary cardiology centre, we
demonstrated the possibility of preventing 17 (11% of
155 angiograms performed in this group) normal
coronary angiograms at the risk of missing 2 patients
with significant coronary artery disease.17 We also
showed that the site, quality and radiation of the pain
had no predictive power for coronary artery disease on
angiography by multivariate analysis. Therefore, we
should move away from subjective terminology in
describing chest pain, but instead focus on the duration,
reproducibility and the proportion of rest pain, as this is
helpful in risk stratification for coronary artery disease.
Further investigations should be focused upon those
patients with typical chest pain: reproducible every time
on exertion, rarely occurring at rest and lasting less than
5 minutes.

Investigations
Exercise testing is a safe and noninvasive method
to risk stratify patients with chest pain. However, the
notoriously high rate of false positive exercise test in
women18-20 make it a poor tool in these patients who
have a low pretest risk of coronary artery disease.
Traditional ST segment changes have little predictive
power in women. Pratt et al18 found on multivariate
analysis that persistent ST depression for longer than
6 minutes and total exercise time are good predictors of
coronary artery disease demonstrated on coronary
angiography in women. The low pretest risk of coronary
artery disease in young women and the high false
positive rate means that exercise testing should rarely
be used as an investigation. Hung et al20 have already
demonstrated the superiority of thallium scintigraphy
in female patients. Therefore, for low risk patients
(females under 55 years of age) we recommend thallium
scintigraphy only in those with typical pain (chest pain
score of 3).
The combination of the chest pain score and
Framingham risk profiles allow us to carefully select
those in whom exercise testing is worthwhile. Together
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with the exercise test we can avoid some unnecessary
coronary angiography and reduce the cost and mortality
associated with normal coronary angiography. However,
there will inevitably be a few patients who end up having
coronary angiography demonstrating normal anatomy.
How should we manage these patients who have low
mortality but considerable morbidity?

Management
To Discharge or Not to Discharge
Most patients with normal coronary anatomy are
promptly discharged from a busy cardiology clinic with
the diagnosis of non-cardiac chest pain. With normal
coronary anatomy accounting for 30-40% of diagnostic
coronary angiography in most centers, continued
indefinite follow up of these patients poses a
considerable burden upon already full cardiology clinics.
Besides, one can argue that less exposure to cardiology
clinic may reduce the entrenching of the idea of cardiac
disease in patients. However, more than half of these
patients will continue to worsen and visit doctors in
primary care with emergency departments bearing the
brunt of their continuing chest pains. Non cardiac chest
pain is not a single diagnostic entity and a few causes of
non-cardiac chest pain may be amenable to effective
therapy and reduce the morbidity for the patient as well
as the burden for primary care physicians. Our practice
is to see the patient once in clinic after coronary
angiography. This serves as an opportunity to repeat the
all-important message of reassurance to the patient. At
this clinic visit we also attempt to formulate a working
diagnosis of the aetiology of non-cardiac chest pain and
apply appropriate therapy based on this diagnosis. This
method seems to maximize the reassurance while
minimizing entrenching the idea of disease. Yet offering
an alternative diagnosis for the patient and future
physicians they may consult.

Oesophageal Pain
Several large studies in the late 80s and early 90s
demonstrated abnormalities of manometry and acid
reflux in 50-70% of patients with chest pain despite
normal coronary anatomy.21-24 This lead to the belief that
most patients with chest pain despite normal coronary
anatomy had oesophageal disorders. However, motility
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disorder or reflux alone is not a chest pain causing
disease and should only be considered causative if it is
tightly and temporally associated with chest pain
episodes. This tight relationship is found only in about
30% of patients.25 Therefore, only about a third of the
patients with chest pain despite normal coronary
anatomy have oesophageal reflux as a cause of their
pain. This high prevalence has prompted some authors
to recommend a trial of proton pump inhibitor in all
patients with chest pain despite normal coronary
anatomy, which has been demonstrated to be cost
effective.26 However, the rate of oesophageal reflux may
be lower in Hong Kong due to differences in body weight
and diet. Therefore we recommend a trial of proton pump
inhibitors only in those with some clinical indicators of
oesophageal reflux or those with persisting chest pain.
In those with symptoms suggestive of oesophageal
reflux who have not responded to an initial trial of proton
pump inhibitors, we suggest 24 hours pH and
manometric studies for definitive diagnosis of
oesophageal reflux.

Psychological
Soon after Kemp and Likoff 27,28 described the
cases of normal coronary anatomy associated with
"unmistakable coronary artery disease" in 1967,
Waxler29 found that 40% of their sample of 86 women
with normal coronary anatomy and chest pain had
neurotic or hypochondriacal behaviour. Since Waxler,
many larger and more systematic studies with control
groups have demonstrated that psychological
abnormalities exists in 40-60% of those with normal
coronary anatomy as oppose to 20% of controls.30-32
These differences are not solely due to the sex and age
differences between those with coronary artery disease
and those with normal anatomy as two studies with age
sex matched controls also demonstrated significant
differences in psychological abnormalities.33,34 Nor are
these psychological abnormalities transient, induced
perhaps by the anxiety of attending coronary
angiography. Long term follow up studies clearly
demonstrate that these abnormalities both preceded
before and persisted after coronary angiography.35-37 The
degree of psychological abnormalities also correlates
well to the prognostic morbidity of the patients.38
Panic disorder is the most common psychological
abnormality found in patients with chest pain despite
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normal coronary anatomy.31,39 Although both depression
and anxiety neurosis have also been reported. 31,32
Cognitive behavioural therapy has been shown to be
beneficial to patients with chest pain despite normal
coronary anatomy.40 In our practice we aim to refer 40%
of our patients with normal coronary anatomy to
cognitive behavioural therapy, although the acceptance
is low and the resource often scarce.
Treatment with imipramine has been
demonstrated to be effective in patients with chest pain
despite normal coronary anatomy.41,42 However, there
is still a stigma associated with antidepressant therapy,
which is occasionally a barrier to the patient's acceptance
of the treatment. In our practice we often use a course
of antidepressant in patients with chest pain despite
normal coronary anatomy especially if our clinical
intuition inclines us towards a psychological bases for
their pain.

Oestrogen Deficiency
There is some evidence that the onset of chest
pain in normal coronary anatomy patients correlates with
the onset of menopause.43,44 Based upon this, several
investigators have conducted placebo control trials of
hormone replacement therapy in postmenopausal
women with chest pain despite normal coronary
anatomy. Albertsson et al45 in a placebo controlled,
double blind, cross over trial found that 1 week of
oestrogen replacement therapy improved exercise time,
time to 1 mm ST depression and anginal pain in 15
postmenopausal syndrome X patients but not in 8 healthy
postmenopausal age sex matched controls. Rosano et al46
demonstrated a significant reduction from 7.3 to 3.7
episodes per 10 days of diary recorded chest pain in a
double blind placebo controlled randomized cross over
trial of 25 postmenopausal syndrome X patients with
2 months of oestrogen replacement therapy. However,
they found no difference in exercise duration between
placebo and replacement therapy. However, due to
persisting controversies on hormonal replacement
therapy, we balance our recommendation for hormone
replacement therapy with caution.

Hypertension
Hypertension is common among those who have
normal coronary angiography. This may be due to the
selection bias inherent in the physician's choice of whom
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to investigate with angiography. Whether hypertension
in itself causes chest pain is debated. However, even
without causing chest pain, hypertension should be
treated in order to prevent complications. Therefore we
recommend aggressive antihypertensive therapy,
particularly in those with left ventricular hypertrophy.

Microvascular Angina
Whether a small group of patients within the
syndrome X patient group have microvascular angina is
as yet unproven. Positron emission tomography studies
have on the whole failed to demonstrate ischaemia47 and
so have dobutamine stress transoesophageal echocardiography.48 The recent demonstration of Magnetic
resonance spectroscopy abnormalities in 7 out of 35
women with normal coronary anatomy by Buchthal
et al49 has met with considerable and just criticism of
their technique.50 This includes vague inclusion criteria,
inadequate stress, and possible movement with handgrip
exercise. Even Cannon, who first coined the term
microvascular angina, assigns this study into mass
graveyard of controversial studies in syndrome X.51
Therefore, to this day, the mystery of microvascular
angina within syndrome X remains unsolved. However,
these patient seem to have pain disproportionately to
the evidence of ischaemia and have prognosis
inconsistent with ischaemic heart disease. Although
academically we might investigate and ponder hard at
the possibility of microvascular angina, in our clinical
practice we treat patients as if this entity did not exist.
We do this in order to minimize the confusion for
patients as many of them will continue to have the notion
that they have heart disease and our reassurance will be
less effective if we spin some unproven tale of
microvascular angina to them.

Conclusions
Once the patient has had a normal coronary
angiogram, it is important to review the patient in order
to diagnose and treat the problem. Patients with
predominantly oesophageal pain should be given a trial
of proton pump inhibitor. Postmenopausal women
should be given hormone replacement therapy. Patients
with panic attacks or an anxious disposition should be
persuaded into a short course of cognitive behavioural
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therapy or a trial of imipramine. All patients should
receive a confident reassurance. Since about two thirds
of patients have a reasonable prognosis if we follow the
above protocol, they can be discharged after the initial
clinical visit. Chronic non-cardiac chest pain patients
gain little benefit in staying in cardiology clinics.
However, we must remember that patients with normal
coronary anatomy may well develop coronary artery
disease later on, although this is most unlikely within
the first five years of normal coronary anatomy
demonstrated on angiography. Therefore we must be
open to reassessment of patients after 5 years but must
be particularly careful not to repeat our mistake and
perform a second normal coronary angiogram.
Clinical practice has changed considerably in the
last 10 years in Hong Kong. Defensive medicine is
practiced more and more due to pressures from the press
and the public. Consequently, atypical chest pain has
become more difficult to manage and each year we
produce more patients with "chest pain despite normal
coronary anatomy". In this article, we have outlined
some methods to refine our diagnostic paradigm and
reduce our "normal coronary anatomy" rate. We have
also suggested some evidence based practical guidelines
on how to manage the patient after the demonstration
of normal coronary anatomy.
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